Introduction: Hyperbilirubinemia is a physiological phenomenon; however, it can be influenced by many factors, such as the season of birth.
Methodology: This analytical cross-sectional study was conducted in Jahrom University of Medical Sciences during 2016-2017. Using simple random sampling, 100 infants were selected in each season. The inclusion criteria included: surviving within the first 24 hours of birth, lack of any kind of congenital abnormalities, avoiding the use of specific drugs (mothers) that may raise neonates' bilirubin levels, no history of hepatic disorders (mothers), gestational age between 38-42 weeks, absence of Rh and blood type incompatibility, absence of G6PD deficiency, normal birth weight (2500-3400 g), maternal age between 18-35 years, normal Apgar scores at 1 and 5 minutes and completion of all patients' records. Using capillary technique, the serum bilirubin levels in the first week were taken and the bilirubin levels were calculated. Data were analyzed in SPSS 16.
Results: 49.5% of the infants were female. The mean gestational age was 38.28 (1.416) weeks. The mean bilirubin level at the time of birth was 10.61 (3.24). The highest bilirubin level was observed in winter 10.86 (3.23). Based on the Spearman's test, there was no statistical significant relationship between season of birth and bilirubin levels in the first week of life (Sig. = 0.951; r = -0.003). However, the stepwise multivariate linear regression test showed that only type of delivery and gestational age (3.7% and 5.2%, respectively) predicted the changes in the serum bilirubin levels in the first week of life (Beta= -0.213; Beta= -0.123).
Conclusion: There was no significant relationship between season of birth and serum bilirubin levels in the first week of life; however, the contradictions observed in various studies highlights the need to conduct further research in this area.
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Introduction
Neonatal jaundice is one of the most common neonatal diseases; as, up to 60% of full term infants and 80% of preterm infants develop jaundice during the first week of life (1, 2) . In the first few weeks of life, most newborns experience hyperbilirubinemia and develop jaundice symptoms. This physiological phenomenon is the result of the relative impairment of the bilirubin excretion mechanisms (3). Non-conjugated bilirubin is crucially dangerous for the nervous system. The severity of jaundice varies among different infants and may be associated with factors such as race, nutrition, climate and season of birth (4-6). The possible impact of season of birth on physical and psychological characteristics of infants as well as their susceptibility to diseases has been studied by researchers for many years (7, 8).
Bottini conducted a study on 343 newborns to investigate the relationship between serum bilirubin levels in the first week of life and season of birth and found that bilirubin levels were significantly lower in autumn than other seasons. There was no significant difference between other seasons. Meanwhile, this increase (in spring and winter) was significantly higher among female infants (9) . Bottini in another study in 2010 observed that phototherapy has been mostly applied in May and August. He also observed significant relationships between season of birth and phototherapy usage with the probability of developing jaundice (10 and 11). Gonazales conducted a study on 61 neonates with hyperbilirubinemia and observed significantly higher increases in bilirubin levels in summer, compared to other seasons (10). Cerna in a study compared increases in bilirubin levels in winter and summer in preterm and full term neonates and found significantly higher increases in bilirubin levels in winter and higher phototherapy usage in summer (12) . Studies conducted on the relationship between bilirubin levels and season of birth have provided different results (9-7). Due to the lack of evidence on the impact of season of birth on bilirubin levels, the researcher conducted this study to investigate the relationship between bilirubin levels in the first week of life and season of birth. This study provides useful information to the medical team responsible for protecting infants, to identify risk factors and the possibility of neonatal jaundice in different seasons.
Methodology
This analytical cross-sectional study was conducted in Jahrom University of Medical Sciences during 2016-2017 The sample size was determined based on Bottini's study and using simple random sampling, 100 infants were selected in each season. The inclusion criteria included: surviving within the first 24 hours of birth, lack of any kind of congenital abnormalities, avoiding the use of specific drugs (mothers) that may raise neonates' bilirubin levels, no history of hepatic disorders (mothers), gestational age between 38-42 weeks, absence of Rh and blood type incompatibility, absence of G6PD deficiency, normal birth weight (2500-3400 g), maternal age between 18-35 years, normal Apgar scores at 1 and 5 minutes and completion of all patients' records. Informed written consent was obtained from all infant's parents. The principle of anonymity was observed. Routine treatments were carried out immediately for infants with high bilirubin levels. Data were analyzed in SPSS 16.
Findings
Most of the births occurred during summer (1319), autumn (1304), winter (1222) and spring (1095), respectively. 40% of the deliveries were cesarean and 60% of them were normal deliveries. In addition, 49.5% of the infants were female. The mean gestational age was 38.28 (1.416) weeks. The mean bilirubin level at the birth time was 10.61 (3.24). The highest bilirubin level was observed in winter 10.86 (3.23) ( Table 1 ). The mean weight of the infants was 3127.00 (452.142). The mean of the first and second minutes Apgar scores was 8.98 (0.412) and 9.96 (0.281), respectively. The ANOVA test showed no statistically significant difference between season of birth and bilirubin levels after birth (Sig. = 0.290; F = -1.254). However, the stepwise multivariate linear regression test showed that only type of delivery and gestational age (3.7% and 5.2%, respectively) predicted the changes in the serum bilirubin levels in the first week of life (Beta= -0.213; Beta= -0.123).
According to the independent t-test, there was no significant relationship between: type of delivery and the mean bilirubin levels (Sig. = 0.065; F = 3.425); neonate's gender and the mean bilirubin levels (Sig. = 0.813; F = 0.056) and multiple birth and bilirubin levels (Sig. = 0.403; F = 0.764). 
Table 1: The mean and standard deviation of the characteristics of the neonates in terms of season O R I G I N A L CO N T R I B U T I O N / C L I N I C A L I N V E S T I G AT I O N

Discussion
This study showed that season of birth does not affect bilirubin levels in the first week of life. The bilirubin levels were slightly higher in winter, compared to other seasons. However, there was no statistically significant difference between other seasons. Similar to the present study, Bottini's study also showed that there was no statistically significant difference between various seasons in terms of bilirubin levels (9) . In another study in 2000, Bottini investigated the relationship between season and bilirubin levels in the neonatal period using phototherapy analysis on 5,540 newborns. Bottini observed that phototherapy was mostly applied in May and August. He also observed significant relationships between season of birth and phototherapy usage with the probability of developing jaundice. The author disproved the impact of sunlight on serum bilirubin levels in infants (10 and 11) . Therefore, the findings of this study are also consistent with our study. Cerna in a study compared increases in bilirubin levels in winter and summer in preterm and full term neonates and found significantly higher increases in bilirubin levels in winter and higher phototherapy usage in summer and the author disproved the impact of sunlight on serum bilirubin levels in infants (12) . In the present study, higher bilirubin levels were observed in winter and summer; however, the differences were not statistically significant. Gonazales conducted a study on 61 neonates with hyperbilirubinemia and observed significantly higher increases in bilirubin levels in summer.
High temperature during summer and subsequently higher dehydration rate may be the main cause of this increase in bilirubin levels (10) . However, higher bilirubin levels were observed during winter in the present study. In the winter, parents often increase the baby's room temperature to prevent hypothermia. This causes dehydration and increases serum bilirubin levels. Therefore, it can be concluded that since there is less sunlight in the winter, the decomposition of bilirubin decreases in this season and this in turn will increase serum bilirubin levels.
In the first few weeks of life, most newborns experience hyperbilirubinemia and develop jaundice symptoms. This physiological phenomenon is the result of the relative impairment of the bilirubin excretion mechanisms (2-4). Non-conjugated bilirubin is crucially dangerous for the nervous system; however, the protective role of bilirubin against oxidative stresses should not be ignored. Factors such as race, religion, eating habits and seasonal differences can affect the severity of jaundice in various populations (3, 11). Another possible reason that needs further research is the differences in eating habits of mothers in different seasons of the year. For instance, mothers are more susceptible to viral diseases during winter and have to take more drugs. Due to the lack of similar studies in this area in Iran and ignoring climatic and environmental factors in performed studies, more extensive research is needed to find the environmental factors involved in increasing bilirubin levels in different seasons. The limited number of samples, ignoring climatic factors as well as mothers' diets during pregnancy and especially at the last trimester of pregnancy were some of the limitations of this study.
Conclusion
Unlike some previous studies, in the present study, no significant relationship was observed between season of birth and serum bilirubin levels in the first week of life. However, the aforementioned studies have also confirmed the effects of variables such as reduced light or increased ambient temperature. Therefore, it is suggested to examine other effective environmental variables in each season separately and independent of the seasons.
